UNIV. OF Naw. 
NOV Be 1906 


Volume VI, Number 4 October 1906 





THE 
AMERICAN MUSEUM 
JOURNAL 


hs a Ailtit Ay 


peas Ally 


SPONGE NUMBER 





Published quarterly by 


THe AMERICAN MusEUM OF NATURAL History 














| 
| 
| 


American Museum of Natural History 
Seventy-seventh Street and Central Park West, New York City 





OFFICERS 
President. 
Morris K. Jesup 
First Vice-President Second Vice-President 
J. Prerpont MorGan Henry F. Ossorn 
Treasurer Secretary 

CHARLES LANIER J. Hamppen Ross 

Director 


Hermon C. Bumpus 





BOARD OF TRUSTEES 
CLASS OF 1906 


CHARLES LANIER WILLIAM ROCKEFELLER 
ANSON W. HARD GUSTAV E. KISSEL 
SETH LOW 
CLASS OF: 1907 
D. O. MILLS ALBERT S. BICKMORE 
ARCHIBALD ROGERS CORNELIUS C. CUYLER 


ADRIAN ISELIN, Jr. 


CLASS’ OF 1908 


H. O. HAVEMEYER FREDERICK E. HYDE 
A. D. JUILLIARD : GEORGE S. BOWDOIN 
* CLEVELAND H. DODGE 


CLASS OF 1909 


MORRIS K. JESUP . PIERPONT MORGAN 
JOSEPH H. CHOATE EORGE G. HAVEN 
HENRY F. OSBORN 


CLASS OF 1910 


. HAMPDEN ROBB PERCY R. PYNE 
AMES H. HYDE ARTHUR CURTISS JAMES 





HE AMERICAN MuseuM or NaturaL History was established in 1869 to pro- 
mote the Natural Sciences and to diffuse a general knowledge of them among the 
people, and it is in cordial codperation with all similar institutions throughout the 
world. The Museum authorities are d dent upon private subscriptions and the 
dues from members for procuring needed additions to the collections and for carrying 
on explorations in America and other parts of the world. 

The membership fees are, 

Annual Members........... $ 10 PE idwanves¥ehaveves $ 500 

Life Members ............. 100 eis ke tdescetastos 1000 

All money received from membership tees is used for increasing the collections, 
and for developing the educational work of the Museum. 

The Museum is open free to the public on Wednesdays, Thursdays, Fridays 
Saturdays, and Sundays. Admittance is free to Members every day. 






































YSAIY IHLVY BHL ONISSOYHO NOILIGSdKS YIGVFL BHL JO dOOUL JONVAGV g61 

















The American Museum Journal 





VOL. VI. OCTOBER, 1rgo6. No. 4 





BRIEF REPORTS FROM RETURNED EXPE- 
DITIONS. 


I.—THE EXPEDITION TO COLORADO FOR FOSSIL INSECTS. 


AHERE are three localities famous among paleon- 
tologists for the great number of tertiary fossil 
insects they have yielded: CEningen in Bavaria, 
Radoboj in Croatia, and Florissant in Colorado. 
Although the specimens found in the European 
localities are, as a rule, somewhat better preserved, the number 
and variety of those found at Florissant are much greater. Thus 
Scudder, our leading authority on fossil insects, found in the latter 
locality “in a single summer more than double the number of 
specimens which the famous localities at CEningen in Bavaria 
furnished Heer in thirty years.’’ Moreover, the quarries at 
Florissant are “fifty times as extensive and far more easily 
worked.” Besides an enormous number of plant remains, such 
as leaves, seeds, twigs, flowers, buds, etc., remains of molluscs, 
spiders, fishes and birds have also been taken in this locality. 
The vast collections made by Scudder were described in a series 
of important papers and monographs beginning in 1876 and 
terminating in 1900, when a serious illness overtook the talented 
entomologist and prevented him from continuing his monumental 
work. Much undescribed material still remains in our large 
museums. 

The credit for having revived an interest in Florissant is due 
to Judge Junius Henderson and Professor T. D. A. Cockerell, 
both of the University of Colorado. The former gentleman 
organized an expedition to Florissant during the summer of 1905 
and secured large and valuable collections for the University 
Museum. Professor T. D. A. and Mrs. W. P. Cockerell main- 
tained a temporary laboratory at Florissant during the past 
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June and July and kindly invited the author to coéperate with 
them in securing a collection for the American Museum and in 
distributing the material to specialists for study and publication 
in the “ Museum Bulletin.’”” The summer’s work was successful 
beyond expectation. Upwards of 2,000 specimens were secured, 
largely with the assistance of Mrs. W. P. Cockerell and Mr. 
Sievert A. Rohwer, who were indefatigable in carrying on the 





VIEW OF THE ANCIENT MIOCENE LAKE-BED AT FLORISSANT, COLORADO, LOOKING NORTH 


work of excavating and preserving the often very fragile plant 
and insect remains. Professor Cockerell has undertaken to study 
the plants, of which some 50 new species were found, and the 
author will describe the ants, which comprise some 800 specimens. 
Although these are the most abundant of all insects at Florissant 
they have never been studied. Mr. A. L. Melander has promised 
to describe the flies (Diptera), and Mr. C. T. Brues the smaller 
Hymenopterous insects. It is hoped that Mr. C. Schaeffer of 
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the Brooklyn Institute may be willing to undertake a study of the 
beetles (Coleoptera), of which a fine series was secured. 

The fossiliferous formations at Florissant are shales forming 
the bed of a shallow lake of unknown age, but probably Miocene, 
and long since drained by upheaval and distortion. The climate 
of the region about Florissant at that remote period, to judge 
from the character of the fossils, was similar to that of the Gulf 
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FOSSIL STUMP OF SEQUOIA TREE NEAR FLORISSANT, COLORADO 
States at the present time. There was a rank growth of huge 
Sequoias, long-leaved cotton-woods, Planera, rushes and ferns 
around this placid body of water. Some of the fossilized stumps 
of the Sequoias may still be seen near the point where Scudder 
made his excavations. Insects swarmed in the vegetation and 
were carried out into the lake by the wind, rain and small streams, 
and drowned in great numbers. Their tiny bodies sank to the 
bottom and were gradually entombed in fine ashes, mud and 
sand. The ashes were of volcanic origin and must have been 
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deposited at different times, so that we must assume the presence 
of intermittent volcanoes somewhere in the neighborhood of the 
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WI\G OF A FOSSIL CICAGA—(Lithocicada perita Ckil.) 
Direct reproduction from fossil. 





lake. The different 
strata, which have 
evidently been pro- 
duced by the as- 
sorting action of 
the sluggish lake 
currents, are often 
as thin as paper 
and are not equally 
fossiliferous. In 
fact, it is often nec- 
essary to remove 
great masses of 


shale and sandstone before coming on a rich fossiliferous layer, 
and this, though often traceable for many square feet, may be 


only a few inches in thickness. 


The extremely comminuted na- 


ture of the sediment is responsible for the beautiful preservation 
of many of the plants and insects, which, in the completeness 
of their detail, remind one of lithographs or delicate etchings. 
The collections secured by Professor Cockerell and the author 
show that, although more than 600 species of insects and about 


150 species of plants 
have been described 
from Florissant, the 
number still to be 
unearthed must be 
enormously greater. 
One may say, in fact, 
that only the sur- 
faco of the vast de- 
posits has been 
scratched. With few 
exceptions, the Flor- 
issant insects hith- 





UNDESCRIBED SPECIES OF FOSSIL BEETLE (e/oid) 
Direct reproduction from fossil. 


erto described, though all belonging to extinct species, are never- 
theless very similar to those found in subtropical America at the 
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present time. This is an extremely interesting and significant 
fact, since it emphasizes the enormous age and singular morpho- 
logical stability and persistence of the insect type. As Quinet 
says, in a passage quoted by Scudder in the introduction to his 
“Tertiary Insects of North America’”’: “So fragile, so easy to 
crush, you would readily believe the insect one of the latest beings 
produced by nature, one of those which has least resisted the 
action of time: that its type, genera, its forms, must have been 
ground to powder a thousand times, annihilated by the rev- 
olutions of the globe, and per- 
petually thrown into the cru- 
cible. For where is its defense? 
Of what value its antenne, its 
shield, its wings of gauze, 
against the commotions and 
the tempests which change the 
surface of the earth? When 
the mountains themselves are 
overthrown and the seas uplift- 
ed, when the giants of structure, 
the mighty quadrupeds, change 
form and habit under the pres- 
sure of circumstances, will the 
insect withstand them? Is it 
which will display most char- 
acter in nature? Yes! The 
universe flings itself against a 
gnat. Where will it find ref- 
uge? In its diminutiveness, its 
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nothingness. Planera longifolia, A VERY COMMON LEAF IN 
W. M. WHEELER. THE FLORISSANT SHALES 





Il.—THE EXPEDITION TO TAHITI. 
ees) URING the late winter and early spring of the 
i] present year a research expedition to the island of 
Tahiti was undertaken by the writer under the 
auspices of the American Museum of Natural 
History, with funds contributed anonymously for 
the purposes of the research. The objects in view were three: 
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(1) the collection of terrestrial pulmonate gasteropods of the genus 
Partula from as wide an area of the island as possible, for the 
acquisition of data relating to the geographical distribution of the 
Tahitian species, and relating to the effect of geographical isola- 
tion as a factor in specific evolution ; (2) the determination of data 
relating to the inheritance of various specific characters, such as 
the color and form of the shell, the direction of the shell’s twist, 
etc.; the viviparous habits of these snails render material 
collected for the first purpose available also for the second; and 
(3) the study of the habits of these forms so that living speci- 
mens could be brought back to New York and established for 
extended experiments upon the course of inheritance in pure and 
mixed breeds. 

Leaving San Francisco on February 3, Papeete, the main 
town of the island of Tahiti, was reached on February 15. It was 
found on arrival that a terrific cyclone and tidal wave had 
occurred in that region of the South Seas on February 7 and 8, 
causing great damage everywhere and great loss of life in the low 
outlying coral atolls. In Tahiti, the coast roads had been badly 
washed, making travel uncertain, while in the interior damage 
to the forests had made many regions quite difficult to explore. 
These conditions naturally interfered somewhat with the collec- 
tion of material. 

Headquarters were established at Papeete, on the north- 
western coast of the island, and during the greater part. of the 
stay of six weeks collecting trips were made from that town as a 
base. Ten days were spent at Papara, on the south side of 
Tahiti, the seat of ancient tribal government ; and here our hosts, 
Chief Tati Salmon and his family, offered every facility for the 
furtherance of the purposes of the expedition. 

Geologically the Society Islands consist of a series of volcanic 
peaks, each surrounded by a more or less complete coral-reef, 
trending from southeast to northwest. Tahiti and its near 
neighbor Moorea form the extreme southeastern elements of this 
range. The island of Tahiti is double, consisting of a main peak 
twenty miles across, rising to a height of 8,000 feet, and a lesser 
element about eight miles in diameter, these two being joined 
by an isthmus of low lands. Each of these elements is cut 
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radially by more or less regular valleys, some of them being more 
that a half-mile in width at their mouths, where they debouch upon 
the low coastal plain of alluvial soil upon which grow the palms 
and fruit trees characteristic of the tropics. Nearly every one 
of the eighteen districts of the whole island contains at least one 
large valley, and often many other lesser valleys, through each of 
which flows a stream that rises in the higher central part of the 
island, where the precipitation of rain is almost constant through- 
out the day. Luxuriant vegetation fills the bottom of each 
well-watered valley, even up to high barometric levels, and it is 
upon certain of the plants in the higher and moister parts of the 
valleys that the Partulz were to be found. And because of the 
high and barren intervening ridges certain species are absolutely 
isolated from their neighbors, while in some cases, where the moist 
zone extends down quite or almost to the alluvial plain, a certain 
amount of migration from one valley to another is possible. The 
facts relating to the connection between geographical isolation 
and specific differentiation are therefore of the greatest interest. 

More than thirty collecting trips were made up the valleys, 
of which twenty-one were explored, over 400 miles being traveled 
in their course. Of the 120 miles of coastal circumference, over 
70 were covered; of the remainder the peninsula, a uniform 
region, formed the greater part, and the rest, the northeast part 
of the island, was practically inaccessible without the expenditure 
of an inordinate amount of time. The material collected con- 
sists of more than ten thousand individuals, adults and ado- 
lescents, a number that may rise to twenty thousand when the 
young are dissected out from the adults. The distance from the 
sea, the barometric level and other data relating to food plant, 
etc., were determined in all cases. The snails belong to the 
species P. hyalina, an invariable and widely distributed form; 
P. nodosa, from the southern area, where within recent years it 
has arisen and spread, at the same time undergoing wide varia- 
tion; P. filosa from a single valley on the northwest side; and 
the several forms, amabilis, sinistrorsa, sinistralis, lignaria, 
rubescens and crassa, that are by some regarded as varieties of 
P. otaheitana, still another form, while by others they are re- 
garded as distinct species. For our present purposes, it is the 
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distribution of these forms that is of primary importance, whether 
or not their interrelationships be closer than_in the case of the 
first mentioned species. 

It is intended to make a statistical examination of the material 
collected, and of the strength of inheritance in the case o color 
and form characters as determined by the correlation between 
the adults and their young. A full report must await such an 
extended study. Of the live snails, of which there are now more 
than 8,000, it may be said that the adults are now feeding and 
producing young, in some cases four months since their collection ; 
the adolescents are also feeding and growing, and, if opportunity 
permits, will serve for the study of inheritance in direct and 


hybrid lines. 
HENRY EDWARD CRAMPTON. 





Ill.—_ THE EXPEDITION TO THE BLACKFEET INDIAN 
RESERVATION, 


URING the past summer the writer made another 

: visit to the Blackfeet Indian Reservation in the 

United States to secure further information as to 

i} the ceremonies and industries of this interesting 

tribe of Plains Indians. The work was quite 

successful and the Museum has now a large collection with full 
ethnological notes covering the whole range of their culture. 

A number of interesting survivals of ancient industries were 
observed. In an out-of-the-way camp some women were dressing 
cow-skins with broken stones instead of the native-made metal 
tools now in use. For removing the hair a pebble with a broken 
edge was used, the stone being held in the hand and a glancing 
blow delivered upon the skin as it lay upon the ground. While 
this method requires more time than that employing metal tools, 
it has an advantage in that the danger of cutting into the texture 
is avoided. In former times the skin was reduced to the required 
thickness by scrapers flaked from quartzite boulders. 

In another camp an old man gave a demonstration of a type of 
cooking often employed by the buffalo hunting Indians when 


on the war-path, a method that may at one time have been the 
usual manner of cooking. At the demonstration witnessed this 
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summer, a soup known to the Blackfeet as blood-soup, was 
boiled in the suspended paunch of a beef by dropping heated 
stones into the mixture. The stones were heated in a fire of 
twigs and cow chips. They were carried to the paunch by two 
sticks, one forked and the other straight; the latter being used 
to stir the soup as it boiled. In former times the boiling was done 
in the hide of a buffalo, supported in the manner just described 





DEMONSTRATION OF COOKING IN A PAUNCH BY MEANS OF HOT STONES. BLACKFEET INDIAN 
RESERVATION, MONTANA, 1906 


or tucked into a hole in the ground. A great deal of information 
on other phases of native life was obtained, which will enrich the 
Museum’s exhibit of the Plains Indians. 

On the top of a large hill the secret fasting-place of a medicine 
man was discovered. An oval structure of stones had been 
erected with an opening to the east. The enclosure was lined 
with an evergreen resembling wild juniper and was barely large 
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enough to accommodate an average-sized person in a sitting 
posture. At one side of the shelter were the remains of an offer- 
ing to the Sun, consisting of clothing and eagle feathers. On 
such lonely hilltops men often fast and pray for several days and 
nights seeking a vision or other signs from the supernatural power. 
The strong belief that the ghosts of the dead frequent the hill- 





SECRET FASTING PLACE ON A LONELY HILL. BLACKFEET INDIAN RESERVATION, MONTANA, 1906 
tops, and set their marks upon all living persons found there, 
creates a fear in the mind of the lone faster that can be overcome 
only by the greatest courage. 

Like many other people the Blackfeet speak of the immaterial 
part of themselves as the shadow. When a man is near death, 
they say that his shadow is about to depart, etc. After death 
these shadows are supposed to make frequent visits to their old 
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haunts and even communicate with the living. The religious 
ceremonies of the Blackfeet are quite complex and are usually 
based upon elaborate rituals. These rituals are in turn based 
upon one or more myths. In some cases it seems possible to 
trace out the development of a ritual by successive additions 
from separate myths. It is interesting to note, however, that 
these myths still remain distinct and independent, while the 
rituals are justified by reference to them. Several of these 
rituals have been recorded by phonograph and transcriptions 
made, which together with the accompanying ceremonial objects 
and regalia give the Museum a valuable addition to its North 
American collections. 

Another important feature of this visit was the discovery of 
extensive archeological remains on the site of the present Black- 
feet Reservation. Up to this time next to nothing was known 
of the archeology of the head-waters of the Missouri and the 
Plains to the north, and some archeologists have ventured to 
assume that this region was peopled within the last five hundred 
years. While the mere finding of deeply imbedded remains does 
not prove ancient occupation, nevertheless, it marks an important 
advance in our knowledge of this area. 

With the result of the season’s work the Museum has available 
the information and material for a critical study of the origin of 
the Blackfeet tribes and the presentation of their native culture, 
both material and immaterial. As these people occupied the 
extreme northwest corner of the Plains and were in geographical 
proximity to the Indians of British Columbia, especially investi- 
gated by the Museum, the recording of their culture is of con- 
siderable ethnological importance. 

CLARK WISSLER. 





IV.—THE EXPEDITION TO THE WEST FOR BIRD GROUPS. 

HE writer, accompanied by J. D. Figgins, of the 
Department of Preparation,and Bruce Horsfall, 
artist, left New York April 28, 1906, to gather 
material for groups of cert.in western birds. 
These groups belong in the series designed to show 





not only North American birds, but North America as well. 
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That is, each group is accompanied by a panoramic background, © 
painted from nature, of the country in which the studies for the 
group were made. 

It is desired in these large paintings to present so wide a variety 
of types of American scenery that when the undertaking is com- 
pleted we shall have an adequate representation of American 
scenery. Such an exhibit will demand attention not only because 
of its beauty, but also because of its educational value. No one 
could examine it without receiving more or less definite impres- 
sions of the topography of this country, of the appearance of its 
prairies, plains and mountains, its deserts and marshes. 

In selecting subjects for the season’s work, therefore, the 
country as well as its bird-life was taken into consideration. 
In Nebraska it was proposed to study Prairie Hens and their 
home; in Wyoming, the Sage Hen of the sage plains, and the 
Golden Eagle in the clay bluffs; in southern Arizona, the birds of 
the remarkable cactus-grown deserts; in the Coast Range of 
southern California, the California Condor, and among the tulé 
lakes of southeastern Oregon, the White Pelican and other water- 
birds which nest there in immense numbers. 

Thanks to the codperation of local naturalists and of the 
various correspondents whose advice had been secured in advance 
the work of the expedition was performed on schedule time, 
material for all the contemplated groups being secured. 

In Nebraska, through the assistance of Professor Lawrence 
Bruner of the State University and Mr. Wm. G. Mast of the 
Forest Service, at Halsey, we lost no time in finding a country 
where Prairie Hens are still abundant. The birds were indulging 
in the peculiar antics which mark the advent of their breeding 
season, and with the aid of a blind the writer succeeded in making 
a study of their singular evolutions at close range. 

At Tucson we received much valuable advice and information 
from the staff of the Carnegie Desert Laboratory, and have 
especially to thank Dr. D. T. MacDougal, the Director of the 
Department of Botanical Research of the Carnegie Institution. 
Our camp here was most favorably situated for the prosecution 
of our work, which, it may be added, so far as the vegetation is 
concerned, is by far the most ambitious of any we have thus far 
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planned. However, Mr. Figgins already has the accessories for 
this group so far advanced that its success is assured. The 
scene selected for the background, showing the Santa Cruz Val- 
ley and Santa Catalina Mountains, is one of great beauty, and 
the group promises to be among the most noteworthy of the 
series. 

In Wyoming, Mr. C. J. Hittell of San Francisco, whose paint- 
ing for the background to the San Joaquin Valley group has been 


SCENE NEAR TUSCON, ARIZONA; WHERE STUDIES WERE MADE FOR THE DESERT BIRD GROUP 
so much admired, took Mr. Horsfall’s place, and, thea ccessory 
work now being of a comparatively simple nature, Mr. Figgins 
returned to the Museum. With a “prairie schooner”’ outfit, 
we penetrated the Bates’ Hole region some fifty miles north of 
Medicine Bow, encountering snow and cold, wintry weather, 
strikingly unlike the torrid climate we had left in Arizona. The 
photograph on page 212, shows the nest and scene selected 
for the Golden Eagle group. The background for the Sage Hen 
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group will show the wide-reaching sage plains with the Snowy 
Range and Elk Mountain on the horizon. 

In southern California we were exceptionally fortunate in 
securing the services of a ranchman who knew of nesting sites 
of the now rare and retiring California Condor. The nest-site 


STUDY FOR GOLDEN EAGLE GROUP, BATES’ HOLE, WYOMING 
of which studies were made is high in the walls of Piru Cafion, 
which will appear in the background to the group. 

From the rocky aérie of the Condor we went to the totally 
different home of the White Pelican in the great tulé lakes of 
Oregon. The Pelicans, with California and Ring-billed Gulls, 
Caspian Terns, Cormorants and Great Blue Herons, here nest 
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on the floating tulé islands where they are secure from the attack 
of predaceous mammals. 

The background to this group will show some of the many 
bird-inhabited islets, while thirty miles away snow-crowned Mt. 
Shasta rising impressively, dominates the scene. 

The Government has selected these lakes for reclamation 
by drainage. The work is already well advanced, and the birds 
will soon find that they have failed to secure title to their homes 
through proper entry at the land office. The nine points of 
possession will yield to the one of might, and alfalfa will grow 
where the Pelicans, Gulls and Terns now raise their young. The 
Museum is fortunate, therefore, in securing material for this 
group before the demands of civilization shall have forced the 


birds to abandon the region. 
FRANK M. CHAPMAN. 





V.— ENTOMOLOGICAL EXPEDITION TO THE BLACK MOUN- 
TAINS OF NORTH CAROLINA. 


af| LLE generosity of Mr. Samuel V. Hoffman enabled the 
Curator of the Department of Entomology to 
make a visit, lasting from June 20 to October 1, 


to the Black Mountains in western North Carolina. 

This trip was in continuation of the work of pre- 
vious years in the same region through funds provided by the 
late Very Reverend Eugene A. Hoffman. 

The object of this trip was to collect species and data not 
before obtained. In this respect the expedition was only partly 
successful owing to the heavy and unusual rain and fog which 
prevailed throughout the season. Still a large number of ex- 
ceedingly interesting species and of species new to science were 
collected, particularly of bees, wasps, flies, beetles, as well as 
representatives of other orders of insects. 

Many new species of insect galls and their makers were bred 
and four specimens of the beautiful, metallic green long-horn 
beetle (Anthophylax hoffmani), named in honor of the late Very 
Reverend Eugene A. Hoffman, were taken in the dense balsam 
forests which cover the summit of the Black Mountains. A figure 
of this insect was published in the MusEum JourNAL, Vol. IV, 
page 11. In all, at least 8,000 specimens were collected. 
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The insect life of the Black Mountains is the most Alpine of 
the southern Alleyhanian fauna and, therefore, most typical of 
that fauna which skirted the great ice pack of the glacial epochs. 
The species of this fauna occupied a large part of the area of 
eastern North America during glacial times, during which most 
of them became extinct. Therefore, the species of the Appa- 
lachian system are a remnant of an at one time very extensive 
fauna. Their present relationships are, to a certain extent, with 
the modified forms of lower altitudes in their neighborhood, but, 
to a far greater extent, with the boreal forms found in more 
northern latitudes. This boreal fauna is the one from which 
fully one-half of the present species in this country have been 
derived. Consequently a proper understanding of the species 
from these regions gives one a better idea of the origin of all the 
types having northern affinities. 

The Black Mountains being the loftiest of the great Appa- 
lachian System (Mt. Mitchell, with an elevation of 6,710 feet, 
being the highest peak,) were therefore selected as a region in 
which the remains of this pre-glacial life could be studied to the 


best advantage. 
WILLIAM BEUTENMULLER. 


THE TJADER EAST AFRICA EXPEDITION. 


Gece ECENT reports from the Tjader Expedition, which 
left New York early in the year for an extended 
collecting trip in British East Africa, indicate 
that the party has been remarkably successful in 
securing fine specimens of large mammals. This 
expedition was made possible through the generosity of Mr. 
Samuel Thorne and is conducted by Mr. Richard Tjader, who 
is accompanied by Mr. Herbert Lang, one of the Museum’s 
preparators. 

The party entered Africa by way of Mombasa and made its 
first camp in May on the banks of the Athi River. In this 
region Mr. Tjader and his assistants secured specimens of zebras, 
hartbeests, Thompson’s gazelle, antelopes and birds. From the 
Athi River the party marched northward, making its head- 
quarters for three weeks at Kijabe (Jabe Hill). In the hunting 
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grounds near this place two fine 1ninoceroses were taken, the 
larger measuring 114 feet in length and 54 feet in height. 

At Maroroni River camp, north of Kijabe, an unusually large 
elephant was killed. It was 25 feet 9 inches in length and 11 feet 
5 inches in height. Its tusks were 6 feet 4 inches long and weighed 
from 180 to 200 pounds. 

During the latter part of July the expedition was encamped 
on a plateau 5,000 feet high, on the line of the equator, near Mt. 


ar 





THE FIRST ZEBRAS OF THE TJADER EXPEDITION 
Kenia. In this region game was abundant, and the skull, skin 
and skeleton of a fine rhinoceros, a buffalo and three kinds of 
antelope were secured. 

The first week in August the party pushed northward through 
pathless forests and over a mountainous region, finally pitching 
camp on the south shore of Lake Harrington. From this camp 
Mr. Tjader reports the killing of flamingos, crocodiles, hartbeests 
and oryx antelopes. 

It is the plan of the expedition to push northward as far 
as Lake Baringo, a distance of between four and five hundred 
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miles from the coast; then, after swinging southeastward to 
Laikipia, to return by way of Mt. Kenia to Kijabe, which they 
expected to reach about September 12. From this point they 
intend to traverse the practically unknown country southwest 
of Kijabe toward German East Africa. 





MUSEUM LECTURE SCHEDULE. 
MEMBERS’ COURSE. 


THE first course of lectures for the season 1906-1907 to mem- 
bers of the American Museum of Natural History and those 
holding complimentary tickets given them by members will be 
given according to the following programme. The lectures will 
be delivered by members of the scientific staff of the Museum 
and will be fully illustrated by stereopticon: 


Nov. 8. FRANK M. CHAPMAN, 
A Sketch of California Bird-Life. 
Nov. 15. Henry E. Crampton, 
A Zodlogist’s Journey to the Society Islands. 
Nov. 22. Louis P. GRATACAP, 
Iceland—Its Scenery and Inhabitants. 
Dec. 6. S. ALFRED MITCHELL, 

Fragments of Other Worlds: An Astronomical Lecture 
with special reference to the Museum’s Collections 
of Meteorites. 

Dec. 13. Epmunp Otis Hovey, 

Subject announced later. 





PEOPLE’S COURSE. 


THE programme of the Free Lectures to the people which are 
given Tuesday and Saturday evenings in codperation with the 
Department of Education of the City of New York for the first 
course of the season 1906-1907 is as as follows: 


A Course of Eleven Lectures on European Geography. 
A Course of Five Lectures on Chemistry. 
A Course of Six Lectures on Physical Geography. 
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Tuesday, October 2d. Pror. Louis Aucuste LoIsEAux. 
1. ‘‘A Walking Tour in Switzerland.”’ 
Illustrated by stereopticon views. 
Saturday, October 6th. Pror. Morris LoeEs. 
(Of New York University). 
1. ‘‘Introduction to the Study of the Carbohydrates.’ 
The first of a course of five lectures on ‘‘The Chemistry 
of the Carbohydrates.”’ 
Illustrated by specimens and chemical experiments. 
Tuesday, October 9th. Dr. Wittiam A. MurRILL. 
2. ‘‘The Austrian Tyrol.” 
Illustrated by stereopticon views. 
Saturday, October 13th. Pror. Morris Logs. 
2. ‘‘Classification of Carbohydrates. Their Occur- 
rence in Nature. (a) Single Sugars.”’ 
Illustrated by specimens and chemical experiments. 
Tuesday, October 16th. Dr. Lewis Gaston LEary. 
3. “The Mighty Danube.” 
Illustrated by stereopticon views. 
Saturday, October 20th. Pror. Morris Logs. 
3. (b) ‘‘Double Sugars.”’ 
Illustrated by specimens and chemical experiments. 
Tuesday, October 23d. Pror. Henry E. Norrurop. 
4. ‘‘Munich and the Bavarian Alps.” 
Illustrated by stereopticon views. 
Saturday, October 27th. Pror. Morris Logs. 
4. “‘Complex Carbohydrates.—I.”’ 
Illustrated by specimens and chemical experiments. 
Tuesday, October 30th. Pror. Louis AuGustTe LOISEAUX. 
5. ‘Northern Italy.” 
Illustrated by stereopticon views. 
Saturday, November 3d. Pror. Morris Logs. 
5. ‘‘Complex Carbohydrates.—II.”’ 
Illustrated by specimens and chemical experiments. 
Tuesday, November 6th. Cor. Epwin A. Havers. 
6. ‘‘The Mediterranean.” 
Illustrated by stereopticon views. 
Saturday, November roth. Pror. WiLiiAM LiBBEy. 
1. ‘‘Erosion.”’ The first of a course of six lectures on 
‘Physical Geography.” 
Illustrated by stereopticon views. 


, 
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Tuesday, November 13th. Mr. ArtTHUR STANLEY RicGs. 

7. ‘‘Naples, Its Environs and Vesuvius.”’ 

Illustrated by stereopticon views. 
Saturday, November 17th. Pror. WILLIAM LIBBEY. 

2. “‘Rivers.”’ 

Illustrated by stereopticon views. 
Tuesday, November zoth. Mr. ArtHuR STANLEY RIGGs. 

8. ‘Vistas in Sicily.” 

Illustrated by stereopticon views. 
Saturday, November 24th. Pror. WILiiAM LIBBEY. 

3. ‘‘Geysers.”’ 

Illustrated by stereopticon views. 
Tuesday, November 27th. Mr. Freperick E. PartiNncTon. 

9g. ‘‘Greece.”’ 

Illustrated by stereopticon views. 
Saturday, December 1st. Pror. WILLIAM LIBBEY. 

4. ‘‘Volcanoes.”’ 

Illustrated by stereopticon views. 
Tuesday, December 4th. Mr. FRepericK E. PARTINGTON. 

1o. ‘‘Constantinople and the Bosphorus.”’ 

Illustrated by stereopticon views. 
Saturday, December 8th. Pror. WILLIAM LIBBEY. 

5. ‘‘Earthquakes.”’ 

Illustrated by stereopticon views. 
Tuesday, December 11th. Mr, ArtHuR STANLEY RIGGs. 

11. ‘‘Egypt and the Nile.” 

Illustrated by stereopticon views. 
Saturday, December 15th. Pror. WILLIAM LIBBEY. 

6. ‘‘Glaciers.”’ 

Illustrated by stereopticon views. 














A GUIDE TO THE SPONGE ALCOVE IN THE AMERICAN 
MUSEUM OF NATURAL HISTORY. ! 


By Roy WaALDo MINER, 


Assistant Curator Department of Invertebrate Zodlogy. 


PONGES are among the most abundant and 
most widely distributed of sea-animals. With 
the exception of one family, the fresh-water 
sponges, they are found in all seas of the globe 
ranging from shallow waters to beyond a depth 

of 1,300 feet. The bath-sponges of commerce, with which the 
word “‘sponge’’ is associated in the minds of most people, 
although from a commercial point of view the most important of 
the group, form but a single family, 7. e., the Spongide. The 
rest of the subkingdom with its great multiplicity of forms is 
doubtless comparatively unknown to the average person. Even 
the commercial sponge as it reaches us gives but little idea of 
what a sponge really is, as it is only the supporting or skeletal 
part of the animal colony denuded of its fleshy coat of living 
tissue. 





The living sponge is either a single animal or a colony of 
animals. It is always sessile, that is, attached to the sea bottom, 
and incapable of locomotion. For this reason it has often been 
regarded as a plant. But since, in more recent years, its life 
processes and larval history have become better known, especially 
since it has come under the eye of the compound microscope, 
its animal nature has become clearly established. 

Sponges show all variations of form, size, and color. There 
are cake-like sponges, dome-shaped sponges, and fan-shaped 
sponges. Some are branched like trees; in others the branches 
reunite to form a complicated network. Some are shaped like 
huge cups or goblets; some gather in clusters of trumpet- and 


1 Issued also in separate form as Guide Leaflet No 23. 
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tube-like forms, and even the simplest and most primitive 
sponges are often shaped like graceful vases. All these forms are 
found in sizes varying from that of a pinhead to the height of 
a man. 

Their color is as varied as their shape and size. They run 
through the whole chromatic scale from brilliant red, yellow, and 
green to the most delicate blue and the deepest violet, in every 
gradation of shade and tint. Some are pure white, others are 
shining black, while still others reflect from their opal spicules 
all the colors of the rainbow. 

As the form and color of sponges, however, may vary as 
much among members of the same species as among those of 
different species these factors cannot be depended on for classi- 
fication. The same sponge which in deep water shows the branch- 
ing habit, in shallower water appears as a flat encrusting colony ; 
or a sponge which has a symmetrical vase-like form, many feet 
below the surface of the sea, where it is little disturbed by outer 
influences, may be of the same species as an irregular one-sided 
mass growing in shallow water or in the crevice of arock. Again 
a sponge usually dome-shaped may send out a finger-like process 
from its upper surface which becomes branched and unites with 
the branches of other finger-like processes. In other words 
external form in sponges is not a constant or essential factor. 
It is purely a matter of environment, in which gravity plays an 
important part. This tendency to vary has made the arrange- 
ment of sponges in an orderly and natural system, a difficult 
task, much complicated by the fact that for many years classifica- 
tion has been wrongly based upon these very factors. Since, 
however, the microscope has been developed to its present 
perfection, it has been found that the arrangement of the skeleton 
and the form of the spicules or skeletal units, together with the 
structure of the canal system, furnish more constant data for 
classification. This can be brought out more clearly in dis- 
cussing the anatomy of the sponge. 


ANATOMY. 


In considering the anatomy of sponges it is sufficient for our 
purpose to concern ourselves with: 
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FIGS. 1—6.—DIAGRAMS ILLUSTRATING CANAL SYSTEMS IN DIFFERENT TYPES OF SPONGES (after Schulze). 
L Ascon type ; 2-5. Variations of Sycon type; 6. Rhagon type; ec/., ectoderm of exterior; 
ect’, ectoderm of atrial cavity ; mes., mesoderm ; exd., endoderm ; osc., osculum; air., atrial cavity 
or cloaca ; cho., choanocyte layer; cc., flagellate chambers; /., pores; frf., prosopyles ; a/y., 
apopyles ; z#4., inhalent cavities; ex%., exhalent cavities. 
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1. General Structure, 
2. The Canal Systems, 
3. The Skeleton. 


1. General Structure. 





This is best shown by the description of a simple sponge in 
which the general characteristics of the subkingdom predominate, 
unmodified by special conditions. 
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FIG- 7.—AN EXAMPLE OF THE BRANCHING HABiT 


The simplest, most primitive, and at the same time most i 
typical sponge is Ascetta primordialis, first described by Hackel 
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(See Fig. 1.). This sponge is typically vase-like in external form. 
The circular opening at the top of the vase is known as the 
osculum (osc.) in spite of the fact that it is excretory and has 
neither structurally nor functionally the characteristics of a 
mouth. 

The walls of the vase are perforated with numerous regularly 
arranged openings or pores (p.) which open directly into the 
hollow interior of the sponge—called the paragastric or atrial 
cavity (atr.). The walls are made up of three layers: 1st, the 
ectoderm, or outer layer; 2d, the endoderm, or inner layer; 
3d, the mesoderm, or middle layer. 

The ectoderm (ect.) is a thin layer of cells, generally arranged 
in mosaic form and known as “pavement cells.’’ In the case of 
this species, however, the walls of the cells have disappeared 
and left the protoplasmic cell-contents continuous over the 
entire surface of the animal. Such a layer is called a syncytium. 

The endoderm (end.) lines the paragastric cavity and is made 
up of a layer of peculiar and characteristic cells called “collared 
cells,”’ or choanocytes (cho.), found nowhere else among many-celled 
animals. They are so called from a collar-like rim around the 
outer edge of the cell out of which extends a long whip-like 





FIG. 8.—SECTION THROUGH SPONGE WALL 
ect,, ectoderm ; mes., mesoderm ; ed., endoderm ; cho., choanocytes or ‘‘collared cells’; 
fia., flagellum. 


filament or flagellum (fla.). The continuous vibration of these 
flagella produces a current by means of which the sea-water, 
with its multitude of tiny animal and plant forms, is sucked in 
through the pores. The organisms are then seized upon by the 
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choanocytes and their digestible parts absorbed. What is left 
is discarded and flows with the current out through the osculum 
at the summit of the vase. 

The mesoderm (mes.) is a thin jelly-like layer between the 
ectoderm and endoderm. It contains scattered amoeboid cells 
and the reproductive elements, and is the origin of the skeleton. 


2. The Canal Systems. 


In the form of sponge just described the mesoderm is 
extremely thin, but if, as in the majority of sponges, there is a 
greater or less thickening of this layer, the pores will no longer 
be perforations, but will become transformed into tubes or canals 


FIG. 9.—A SYCON SPONGE (Grantia ciliata Fleming) GROWING ON A MUSSEL SHELL 
Star-shaped colonies of the Ascidian Aotry//us are also growing on the same shell. 


(See p. 221, Fig. 3), which may branch and be modified”in 
various ways. This gives rise to three general types of sponges 
which are therefore based mainly on the arrangement and varia- 
tions of the pore- and canal-systems. These are known as 


(a) The Ascon Type, 
(b) The Sycon Type, 
(c) The Rhagon Type. 
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(a) The Ascon Type (p. 221, Fig1.). This type is characterized 
by sponges having walls with a thin layer of mesodermal tissue 
(mes.), and therefore, with pores (p.) opening directly from the 
outside into the paragastric cavity (atr.). The endoderm 
(end.) is always continuously lined with choanocytes or “collared 
cells’ (cho.). Ascetta primordialis, therefore, is the representative 
ofthis group. Another example is Leucosolenia, of which a speci- 
men may be seen in this alcove. A complication of this type is 
shown by Homoderma, which differs from Ascetta in having its 
surface broken up by a multitude of radially arranged thimble- 
like prolongations or diverticula, each with a central cavity of 
its own, opening into the main paragastric cavity of the sponge 
and lined with a continuation of the endoderm with its collared 
cells. In this case the pores are found only in the walls of the 
diverticula. 

(b) TheSycon Type (p. 221, Figs. 2-5; p. 224, Fig. 9). In this 
type, as in the example just described (Homoderma), the walls of 
the paragastric cavity are prolonged into radially arranged 
branches called radial tubes (cc.) but the choanocytes, instead of 
lining both the paragastric cavity and the radial tubes, are found 
only in the latter, while the former is invested with a layer of 
epidermal “pavement cells’’ (ect.) like the outside of the sponge. 
The mouth of the radial tube by which it opens into the central 
cavity is called the apopyle (apy.). In the simpler sponges of 
the Sycon type, such as Sycon ciliatum, the pores open directly 
into the radial tubes (Fig. 2) and the outer surface of the sponge 
is covered with papillae corresponding to the cavities within. 
In these forms, the mesoderm (mes.) continues to be thin. In 
other forms, however, the mesoderm becomes greatly thickened 
and completely fills the spaces between the radial tubes (Fig. 3) 
so that the outer surface appears comparatively smooth and free 
from papillae. Under these circumstances the pores cannot 
open directly from the outside into the radial tubes, so they 
lengthen into inhalent canals traversing the mesoderm. In still 
other forms (Fig. 4) the canals have enlarged to wide cavities or 
inhalent lacune (inh.) opening to the outside by the pores and into 
the radial tubes by openings called prosopyles (prp.). Another 
complication occurs in the Leucons where the walls of the para- 
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gastric cavity become folded in such a manner that the radial 
tubes lose their radial position and open into the folds or their 
branches (Fig. 5, cc.). The openings by which the folds com- 
municate with the paragastric cavity may then become narrowed 
and thus large irregular spaces called exhalent lacune (exh.) 
are formed, with the result that the radial tubes become mere 
tubular chambers (cc.) communicating at the open end with the 
paragastric cavity (atr.) only by the intervention of the inhalent 
lacune (inh.), which in turn communicate with the outside by 
the pores. As both the inhalent and exhalent lacunz are lined 


FIG. 10.—A LARGE-BAHAMAN SRONGE (Hipfosporgia cerebriformis D. & M.) 


with “pavement cells” (ect.) the choanocytes become restricted 
to the tubular flagellate chambers, as the radial tubes are now 
called. 

(c) The Rhagon Type (p. 221, Fig, 6). The two preceding 
types of canal arrangement are peculiar to the sponges having a 
calcareous or carbonate of lime skeleton. The great majority of 
sponges, including those having “ glass’’ skeletons, horny skeletons 
or no skeletons at all, belong to the Rhagon type. In this case 
the flagellate chambers (cc.) are very small and numerous and, 
instead of being tubular, are spherical. The mesoderm varies 





FIG. 11.—NON-COMMERCIAL HORNY SPONGES (Séedosfongia sp.) 
A trumpet-like form showing plainly the principal fibers projecting around the rim, 


and the oscuda or excurrent openings lining the cavity of the specimen. 
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by WEB 

greatly in thickness, and the canal system may become much 
complicated through the folding of the walls of the paragastric 
cavity and the development of wide mesodermal cavities (uh. 
and exh.). 


3. The Skeleton. 


One of the most remarkable features of sponge structure is 
the skeleton. It is by far the most reliable basis for classifying 
the sponges yet discovered, inasmuch as it is comparatively 
unaffected by the external surroundings of the individual and 


FIG, 12.—A BAHAMAN COMMERCIAL SPONGE (//iAfospongia sp. Hyatt) 
Showing colony of tube-like individuals 

therefore its peculiar features remain constant to the groups of 
which they are characteristic. It may be composed either of 
fibers or spicules, and it is secreted by the mesoderm. Its 
function is to furnish a rigid supporting framework for the 
body and to act as a protection against the enemies of the sponge. 

The fibrous sponges include among others those known to 
commerce. The skeleton is, in most cases, made up of interlacing 
and anastomosing fibers of a horny substance called spongin, 
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closely akin to silk in chemical composition. It is secreted by 
the mesoderm and is arranged so as to be a supporting basis to 
the layers of cellular tissue composing the soft parts of the animal. 
The fibers are of two kinds,—first, a set of long stout principal 
fibers (see Fig. 11), from 4to }+ mm. in diameter, radiating from 
the base of the sponge to its surface, and secondly, a complicated 
network of fine connective fibers interlacing between the principal 
fibers and supported by them. The connective fibers are ex- 
tremely delicate, having a diameter of only .o1 to .o2 mm. and with 
meshes scarcely as large as their diameter. Grains of sand are 
often found imbedded in the principal fibers, in some cases 
forming a considerable part of the skeleton, in others the entire 
substance. The spongin fiber is made up of a soft central core 


FiG. 13—-SOME TYPICAL FORMS OF SPONGE SPICULES 


or medullary axis, surrounded with successive layers of the spongin 
substance. The classification of the horny sponges is based 
upon the minute characters of the network. A few sponges of 
small size have no skeleton at all, being supported by whatever 
rigidity their tissues may possess, but with these exceptions all 
except the horny sponges have skeletons made up of spicules 
instead of fibers. These are small needle-like bodies composed 
of either carbonate of lime or silicon. The latter is found 
combined with water in such proportions as to form a substance 
chemically resembling opal, and of transparent glassy appearance. 
Hence spicular sponges may be classified as calcareous or silicious 
accordirg to the nature of their skeletons. Spicules niay have 
one or two axes, or their axes may radiate in 3, 4, 5, 6, or even 
8 different directions, and are found in a great variety of forms, 
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some of which are shown in Fig? 13. Those having one or 
two axes may be straight, curved, or bent at various angles. 
They may be pointed, rounded or knobbed at one or both ends. 
They may be smooth or spined. Spicules having a greater 
number of axes may also have their arms pointed, rounded 
or knobbed, or each arm may be branched, either once or twice, 
or to such a degree as to present a great variety of star-like 
figures. Spicules occasionally assume extremely odd shapes. 
Some look like tiny cuff-buttons, others like anchors, horseshoes 
and hooks of peculiar design, while still others are coiled like 
springs. As regards size they may be divided into two classes: 





FIG. 14.—A DICTYONID SPONGE (Farrea occa Carter) 
With rigid lattice-like skeleton. 
megascleres, or large spicules, and microscleres, or small spicules. 
The megascleres form the main supporting structure of the 
skeleton and are bound together in long fiber-like bundles which 
are either parallel, or cross each other so as to form triangular or 
square meshes. They are sometimes entangled and interlaced 
in all directions like felt, clinging to each other with their hooks and 
projections. In the Dictyonid sponges (Fig. 14) the megascleres 
are of three axes at right angles to each other and are arranged 
with points overlapping: During the life of the sponge these 
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grow together and finally form a perfectly rigid network. The 
microscleres on the other hand are not supporting in function. 
In fact in most cases their use is unknown. They are found 
embedded in the fleshy parts of the sponge and are so minute 
as to be distinctly visible only under a high power of the mi- 
croscope. They are extremely valuable in determining species. 


REPRODUCTION AND DEVELOPMENT. 


Sponges may reproduce either by budding (asexual repro- 
duction), or by means of eggs (sexual reproduction). Reproduction 
by budding is brought about by an outgrowth of cells from the 
side of the sponge involving allthree layers. This finally develops 





FIG, 15,.—FRESH WATER SPONGES (Sfongil/a sp.) 


into a miniature of the parent sponge, as far as structure is con- 
cerned, becomes narrowed at the base until it is only attached 
by a stem, and finally drops off. It then becomes fixed to the 
sea-bottom and grows to maturity. Sexual reproduction on the 
other hand is only effected by the union of sexual elements 
within the tissues of the parent sponge. The male and female 
reproductive cells originate in the mesoderm of the same in- 
dividual and unite to form the fertilized unicellular egg. The 
larva is developed from the one-celled stage, by a process of cell 
division or cleavage. It passes through 2-, 4-, and 8-celled 
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stages by vertical divisions, at the end of which time it appears 
as a circular disc divided into eight equal segments. These 
again divide into a 32-celled stage by means of a horizontal or 
equatorial cleavage, and then, by repeated divisions of the eight 
upper cells, a hollow sphere is formed composed of eight large 
granular cells and many small cells, each of the latter bearing a 
long flagellum or whip-like filament. The eight large cells 
divide more slowly, always remaining comparatively large, and 
are not provided with flagella. 

At this so-called blastula stage the larva issues from the 





FIG. 16.—A GROUP OF NEPTUNE’S GOBLET SPONGES (oterion neptune Harting ) 
The tallest specimen is 33 inches high, 


endoderm of the parent and finally passes out through the osculum 
of the sponge. It swims rapidly about with its flagellate portion 
in front, and after a time the large granular cells grow around and 
enclose the flagellate cells. Soon a sup-chaped body is formed, 
known as the gastrula, which is covered with non-flagellate 
cells, and lined with a multitude of flagellate cells. The opening 
of the cup, or blastopore, now narrows and almost immediately the 
larva settles down and becomes fixed by the rim of the blastopore 
to a rock or some other object. The development is now very 
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rapid. The blastopore closes; the flagellate cells develop collars 
and become choanocytes; the osculum or excretory opening 
perforates the free end; the side walls are pierced with pores; 
traces of the skeletal spicules begin to show in scattered meso- 
dermal cells as tiny needles of glass or carbonate of lime; and the 
body assumes a somewhat cylindrical shape. From now on the 
animal possesses all the elements of a true sponge, and growth 
proceeds according to its nature and environment. 


PHYSIOLOGY. 


This subject, in its application to sponges, is very imperfectly 
known. 

The following facts, however, can be definitely stated : 

The adult sponge is attached and is incapable of locomotion. 
Its only outward movements seem to be a slow dilatation and 
contraction of the pores and the osculum. 

The choanocytes, however, are very active. The flagella 
are in constant vibration, and the collars are continually ex- 
panding and contracting. These cells are the chief organs of 
nutrition and respiration. The motion of the flagellum creates 
a whirlpool, by means of which the sea-water and the organisms 
it contains are sucked down within the collar. The cell then seizes 
upon, and absorbs the digestible organisms, while the constantly 
renewed sea-water, being brought into closer relation with the 
absorbing tissues, causes the necessary oxygenation to take 
place. 

Excretory products are, without doubt, cast out by these 
cells and together with the indigestible organisms are borne out 
through the osculum by the main current of sea-water. 

It is also said that during the winter many choanocytes dis- 
appear, to be restored in the spring-time. Thus a kind of hiber- 
nation seems to occur. 

The growth of sponges is slow, five or six years being neces- 
sary to bring them to their full size. This, however, is very 
variable. 

There is no muscular or nervous system. Instead, there is 
what has been called a ‘‘vague general sensibility” of the whole 
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sponge. This shows itself particularly in the movements of the 
osculum and pores. | 


Sponges may grow together if placed in contact, or, on the 
other hand, fragments cut from a sponge can be made to live 
and grow separately. This peculiarity is utilized in connection 
with the artificial propagation of the commercial sponges. 
Sponges do not, however, regenerate parts which have been 
cut off, although the original sponge may go on growing as if 
nothing had happened. 


POSITION OF SPONGES IN THE ANIMAL KINGDOM. 


eee 


The relation of sponges to other animal forms has always 
been very uncertain. The choanocytes of the endoderm seem 
to connect them with a group of colonial Protozoa known as 
Choanoflagellates. These are the only other animal forms 
which have “collared cells.” In fact certain colonies of Choan- 
flagellates (Proterospongia) very much resemble primitive 
sponges. On the other hand sponges have often been grouped 
with the Coelenterates, on account of the resemblance of the 
planula and gastrula larval stages to those of the Jellyfishes; 
because of the fixed condition of the adult, the simple structure 
and the sac-like internal cavity; as well as the supposed re- 
semblance of the osculum tothe Coelenterate mouth. The latter 
resemblance is only apparent, however, as the osculum does not 
function as a mouth, nor does it have the same embryological 
history. Sponges, moreover, differ widely from Ccelenterates in 
their lack of tentacles and “sting-cells,” or nematocysts, and 
are peculiar in having pores, “collared cells,” and spicular 
skeletons. These differences are so important that it has been 
necessary to recognize the sponges as a separate subkingdom, 
most probably having a common ancestry in some group imme- 
diately derived from the Protozoa. 





CLASSIFICATION. 


On account of the difficulties besetting sponge classification 
many very widely differing schemes have been proposed. The 
earliest were based largely on external forms and the chemical , 


FIG. 17.—A GLASS ROPE SPONGE ‘/ya/onema sieboldii Gray) 


The twisted rope-like bundle of opal spicules projecting from the base“of the sponge, 
forms a supporting structure in life, the lower end being embedded in the mud. 
235 
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composition of the sponge skeleton. The latter basis is still used 
for the division into classes, but the former has been for the most 
part abandoned on account of the plastic nature of the frame- 
work of sponges and the consequent variability of their growth- 
habits. Such internal features as the form and arrangement of 
the spicules, the extent of the choanocytic layers, and the general 
plan of the canal system, seem to be more constant characters, 
and are utilized in all recent classifications. There is, however, 
much variability among internal characters also, and there are 
yet many perplexing problems to the spongologist, especially on 
account of the great number of intermediate forms and unexpected 
relationships. In fact a genealogical diagram of the sponges 
would not so much resemble a branching tree, as a network with 
connecting fibers anastomosing in all directions, and most prob- 
ably approximating in its appearance the bewildering skeletal 
labyrinth of the fibrous sponge itself. The following synoptic 
table, modified from Delage and Herouard, seems to be for the 
most part in harmony with recent researches, and as likely as any 
to have some degree of permanence, as it is largely based on 
internal structure, 7. e. the skeleton and canal systems: 


PORIFERA. 


No nematocysts, no mouth, but with inhalent pores; a cloacal 
atrial cavity with a simple or multiple osculum; a mesoderm. 


A. ClassCALCAREA. Spicules calcareous; choanocytes large. 

a. Order HOMOCCELIDA. Atrial cavity lined with choanocytes. 
(Leucosolenia,* Ascetta, Ascyssa, Homoderma.) 

b. Order HETEROCGLIDA. Atrial cavity lined with pinacocytes 
(pavement cells), the choanocytes being withdrawn into radial 
diverticula or ciliated chambers. (Sycon, Grantia,* Uie, Bar- 
roisia, Leucilla, Leucandra, Eilhardia, Eudea, Petrostoma.) 


B. Class NON-CALCAREA. Skeleton of silicious spicules, or of spongin 
fibers or no skeleton. Choanocytes small. 
1. Subclass TRIAXONIA, Ciliated chambers large, elongated: 
skeleton of triaxial spicules or none. 
a. Order HEXACTINELLIDA. Skeleton formed of spicules. 

(1) Suborder Lissactna. Spicules independent during growth. 

(Euplectella,* Askonema, Rosella, Lophocalyx, Hyalonema,* 
Semperella.*) 

(2) Suborder Dictyonina. Spicules united during growth to 
form a rigid trellis-work. (Farrea,* Aphrocallistes,* Hex- 
actinella,* Dactylocalyx, Ventriculites, Celoptychium.) 

* Represented in Museum Collection. 
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b. Order HEXACERATIDA. Skeleton formed of fibers, or no 
skeleton. (Darwinella, Aplysilla, Halisarca.) 


2. Subclass DEMOSPONGLZ. Ciliated chambers smal; skeleton 
formed of spicules of one or four axes; or no skeleton. = 


a. Order TETRACTINELLIDA. Skeleton formed of tetraxial meg- 
ascleres, rarely reduced to microscleres, or no skeleton at all. 


(1) Suborder CuHoristina. Skeleton flexible, without interlocking 
desmas. 


(i) Family Sigmatophoride. Megascleres present. Micro- 
scleres in the form of sigmaspires, or none. (Tetilla, 
Cinachyra.) 


(ii) Family Astrophoride. Megascleres present. Mmucroscleres 
in the form of asters. (Thenea, Stelletta, Disyringa, 
Geodia, Pachymatisma.) 


(iii) Family Microsclerophoride. No microscleres. (Plakina, 
Iscarella, Chondrosa.) 


(2) Suborder Lituistina. Skeleton rigid, formed of interlocking 
desmas.. 


(i) Family Trienide. LEctosome containing trienes. (Theonella, 
Desmanthus, Siphonia, Corallistes, Pleroma,* 


(ii) Family Rhabdosidea. Ectosome containing microstrongyles, 
free or in desmas. (Neopelia.) 


(iii) Family Anoplide. Ectosome without spicules. (Azoriea, 
Vetulina.) 


Order MONAXONIDA, Skeleton formed of megascleres of only 
one axis, 


(1) Suborder HaDROoMERINA. Ordinarily with a cortex; mega- 
scleres in radial bundles; microscleres in asters or absent, 
never in the form of spires or sigmas. 


(i) Family Aciculide. Diactinous megascleres. (Tethya, Hemi- 
asterella, Stylocordyla.) 


(ii) Family Clavulide. Monactinous megascleres. (Spirastrella, 
Suberites,* Polymastia, Cliona.) 


(2) Suborder HaLicHonpRINA. Ordinarily no cortex; megascleres 
entirely oxeas arranged in a network. (Spongilla*, Chalina*, 
Reniera, Halichondria, Tedania, Esperella, Cladorhiza, Myxilla, 
Clathria, Axtnella.*) 

c. Order MONOCERATIDA. Skeleton formed of spongin fibers 
with or without microscleres. (Euspongia,* Hippospongia,* 
Aplysina,* Druinella, Stelospongia,* Hircinia,* Spongelia,* 
Phoriospongia.*) 


* Represented in Museum Collection. 








TYPICAL SPONGES IN THE MUSEUM. 
A. CALCAREOUS SPONGES (CLASS CALCAREA) 


The most conspicuous characteristic of this class is the 
calcareous or carbonate of lime skeleton. The class is divided 
into two groups, the first containing those sponges whose hollow 
interior (paragastric cavity) is entirely lined with “collared cells” 
(order Homoccelida), the second comprising those in which 
the ‘‘collared cells’ are confined to thimble-like prolongations of 
the paragastric cavity (order Heteroccelida). 

An example of the Homoceelida is the Ascon sponge Leuco- 
solenta primordialis Hackel. The genus to which this species 
belongs is found in all seas to a depth of 6000 feet. Its manner 
of growth varies from solitary, erect, cylindrical sponges to 
encrusting colonies of serpent-like tubes ramifying in a compli- 
cated network. Sometimes the whole colony assumes an erect 
vase-like form with walls made up of entwining tube-like in- 
dividuals. The sponge on exhibition is of the encrusting type, 
growing in this instance on a colony of barnacles. 

The Sycon sponge, Grantia ciliata Fleming, represents in the 
exhibition the order Heterocelida. This is a common species 
found all along the New England sea-coast. It is a small tubular 
sac with the osculum surrounded by a circle of finger-like spicules, 
as shown in the illustration on page 224. It grows from an inch 
to an inch and a half in length, in small cluster-like colonies 
attached to sea-weed, submerged timbers, shells, etc. The 
specimens in the glass jar are growing on a mussel shell which 
is also partly encrusted with small star-shaped colonies of the 
interesting Ascidian, Botryllus. 


B. THE NON-CALCAREOUS SPONGES (CLASS NON-CALCAREA). 


The sponges of this class have no traces of carbonate of lime 


in their skeletons. Instead some contain silicious spicules 
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FIG. 18.—A RARE “ GLASS ” SPONGE (Hyadascus similis Ijima) 
This graceful specimen illustrates the vase-like growth of many sponge colonies 
(Height, 15 inches.) 
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(the so-called “glass” sponges), or their skeletons may be partly 
or entirely made up of a network of spongin fibers. A few 
sponges have no skeletons at all. 

Those sponges which have six-rayed spicules belong to the 
order Hexactinellida, a group marked by forms of unusual beauty 
and grace, of which a fine collection is shown in this alcove. In 
some of these (suborder Lissacina), the spicules are independent 
during growth and are felted together by means of their hooks 
and spines; in others (suborder Dictyonina), the overlapping 
ends of the spicules have grown together to form a rigid lattice- 
like framework. 

Suborder Lissacina.—The several species of Enuplectella 
(Venus’s Flower-basket) are especially noticeable for delicate 
beauty, while Walterta is remarkable for its odd tree-like form. 
Acanthascus, Rhabdocalyptus and Crateromorpha are also repre- 
sented by fine specimens, (see opposite page) and give a good 
idea of the variety of forms which these sponges may assume, 
while the remarkable vase-like Hyalascus similis Ijima (Fig. 18, 
Pp. 239) isnot only the type of its species, but is the only specimen 
known to have been found. 

The so-called “glass-rope’’ sponges (Hyalonema) are re- 
markable for the twisted, cylindrical bundle of elongated spicules 
projecting from the lower end. In life this stalk-like support is 
anchored in the mud at the sea-bottom by means of barbs and 
hooks at the lower end of the spicules. An interesting peculiarity 
of this sponge is its association with tiny Zodphytes (Palythoa) 
which are always found growing upon its stem (see Fig. 22). 
This is an illustration of the phenomenon of symbiosis, indicating 
an association of two animal forms for their mutual advantage. 

Suborder Dictyonina.—The two specimens of Farrea occa 
Carter (see Fig. 14, p. 230) and Aphrocallistes show particularly 
well the lattice-like framework peculiar to this group, and also 
the characteristic manner of growth of these sponges. 

The glass sponges are all universally distributed in the deep 
waters of tropical seas. Most of the specimens exhibited in this 
Museum were collected in the Sagami Sea, an arm of the Sea of 
Japan. This is a particularly favorable locality, as the sea- 
bottom falls away rapidly to a great depth close to the shore, 




















FIGS, 19-22.—SOME TYPICAL “ GLASS” SPONGES 


Fic. 19.—A tree-like species Walteria leuck- Fic. 20.—The Cactus Sponge Acanthascus 
hardti \jima). cactus Schulze), 
Fic. 21.—Venus’s Flower-basket (Zuplectella Fic. 22.—A_ Glass-rope” Sponge (Hyalonema 
spectosissima Owen). “owstoni Ijima) with Palythoa growing on stem, 
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thus giving an opportunity for deep sea forms to stray up into 
comparatively shallow water. 

The native method of collecting these sponges is interesting. 
An apparatus called a “dabo line” is used. This is a long line 
about an eighth of an inch in thickness, to which smaller branch 
lines or “snoods’’ are attached at short intervals. Each “snood” 
ends in a brass or iron wire hook with a barbed point. The 
“dabo lines”’ are coiled in baskets placed in the bottom of a boat 
manned by five or six men. The hooks are stuck in a row 
around the edge of the basket, and as the line is uncoiled, are 
successively unfastened by one of the men. The line is set by 
tying one end to the end of a long rope weighted with a stone 
sinker. The latter is then lowered perpendicularly, carrying 
the “dabo-line” with it, until the required depth is reached, 
when the upper end is moored to a buoy. The boat is then 
rowed away until the entire “dabo line”’ is paid out, when it is 
attached to another strong rope also weighted, which is lowered 
in the same manner as the first, and moored to a buoy. After 
a time the line is taken up, beginning at the first buoy, when 
sea-animals of all kinds including many “glass’’ sponges are > 
found either hooked or entangled in the “snoods.”’ 

The order Tetractinellida comprises living and fossil forms, 
the skeletons of which are composed of four-rayed spicules. 

The fossil Tetractinellids and other sponges are well shown in 
the Geological Hall, fourth floor, north wing of this building. 
Hyalotrogos, Cnemidiastrum, Leidorella and Callopegma are a 
few of the genera illustrated by the specimens. 

The next great division of sponges, the order Monaxonida, 
comprises sponges having large spicules of but one axis. Some- 
times these are arranged in radiating bundles and sometimes 
form anetwork. The species are quite numerous and universally 
distributed. The: most remarkable of these sponges are the 
giant Neptune’s Goblets (Poterion neptuner Harting), three fine 
specimens of which may be seen in a special case at the farther 
end of the alcove. At the left of these, another large cup-like 
Monaxonid sponge fished up near Santa Lucia, West Indies, may 
also be seen. This specimen (see opposite page) is remarkable 
for its size and beauty, for the peculiar irregular knob-like 
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projections on its surface, and for its very fragile texture. Other 
noteworthy specimens belonging to this order are as follows: 

Spongilla sp. (illustrated’on page’231.)—This is an example of 
the fresh-water sponges which form the only exception to the 
rule that sponges are marine animals. In color it is usually 
yellowish, often tinged with green or brown. It is universally 
distributed in streams and ponds. 

Pachychalina.—This genus consists of usually elongate, 
finger-like and branching sponges in which the spicules are buried 
in a horny coating of spongin. The numerous excretory openings, 
or oscula, are conspicuously scattered over the external surface. 





FIG, 24—-THE STOLON-BEARING SPONGE (Sifhonochalina stolonifera Whitfield) 
A peculiar adaptation of the branching habit. 


Siphonochalina.—This is closely related to the preceding 
genus, but consists of a group of tube-like individuals varying 
in form, and with spongin of somewhat paper-like texture. 
This genus is represented by several species, of which Siphono- 
chalina stolonifera Whitfield is the most remarkable. This beau- 
tiful sponge is illustrated in the above cut of the type specimen. 
It consists of a number of tubes with crown-like summits, growing 








‘£1q. 25. —THESTRUMPET SPONGE 7a plicifera Hyatt.’ 
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from a common base, and connected with each other by root-like 
stolons, which form the attachments to the rocks on which they 
grow. The texture of the skeleton is very fine and smooth. 

Tuba.—The genus Tuba is represented by two species T. 
bullata and T. plictfera. These are more or less trumpet-shaped 
as the name implies. The specimen illustrated on page 245 is 
especially fine. 

The Horny Sponges (order Monoceratida) includes the sponges 
whose skeletons are entirely made of the spongin substance. 
The most typical and most important of these are the commercial 





FIG. 26.—=THE ZIMOCCA SPONGE (Zusfongia zimocca Schulze) 


sponges. They are divided into the genera Euspongia and 
Hippospongia, In addition to these the fine finger-like sponges 
of the genus Chalinopsilla, the black branching skeleton of 
Hircimia atra Whitfield (type) and the graceful cup-like specimens 
of Stelospongia (see illustration on page 227) are worthy of note, 
although they possess no commercial value. 


THE COMMERCIAL SPONGES, 


The sponge of commerce is the elastic horny skeleton of 
spongin from which all the living tissues of the animal have been 
removed. The principal sources of supply are: 
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(1) The Mediterranean coast, including the gulfs, bays 
and islands from Italy to the Levant, and the 
whole African shore. 

(2) The Bahamas, Florida, and the north coast of Cuba. 

(3) Australia and a few of the Pacific Islands. 


There are three grades of European sponges, 7.¢., the Turkey 
or Levant Sponge, the Horse Sponge, and the Zimocca Sponge. 





FIG. 31.—THE SYRIAN SILK SPONGE (Zusfongia officinalis var. mediterranea Schum.) 
The finest quality of Mediterranean sponge. 


The Turkey or Levant Sponge (Euspongia officinalis var. 
mediterranea Schum.) is shown in the illustration. It is the finest 
grade of sponge known. Its texture is very soft, fine and silky. 
On account of the latter quality it is often called the Syrian Silk 
Sponge. This same species grows in Florida but is of very poor 
quality, probably on account of the climate and other differences 
in its surroundings. 

The next grade of Mediterranean Sponge is the Horse Sponge 
(Hippospongia equina O. S.). Its quality is very fine and is 
paralleled on the Florida coast and in the Bahamas by the Velvet 
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and Sheep’s-wool Sponges (Hippospongia meandriformis D. & M. 
and H. gossypina Hyatt). These are the best of American 
bath-sponges. (Figs. 27 and 29) 

The third grade, the Zimocca Sponge (Euspongia zimocca 
F, E. Schulze), is not as soft as the others, and corresponds 
to the Florida Yellow Sponge or “Hardhead.”# (Figs. 26 and 
28). 

The Grass Sponge (Euspongia graminea Hyatt. Fig. 30) is 
the poorest grade of American sponge and is of little commercial 
value. 

Sponges grow attached to rocks and other objects at the sea- 
bottom. They are obtained in shallow water by means of long 
iron hooks, which, however, often damage the sponges by tearing 
them. The most perfect specimens as well as the largest are 
obtained at greater depths by divers. The Dalmatian fishermen 
are very skilful at this. The diver is stripped and has a small 
rope attached to his waist weighted with a slab of stone. He 
seizes the stone in his hands and dives to the bottom. A skilful 
diver can remain under water for two to three minutes, during 
which time he quickly gathers whatever sponges he can find and 
places them in a net attached to his neck. He is then quickly 
drawn to the surface. Diving by this method is confined to the 
summer season, as the winters are too cold for such work. The 
Greek divers use a water-glass to locate their sponges. This is 
a metal cylinder somewhat longer than a band-box, open at the 
top and closed at the bottom by a plate of glass. By holding 
the glass-covered end below water, a person looking through it 
can easily see the bottom at a depth of 180 feet. The divers 
work in regulation diving-suits supplied with air from above. 
Under these circumstances they can remain below for a length of 
time varying from an hour to a few minutes, depending on the 
depth at which they are working. The best sponges are obtained 
in this way, as they are more perfect and of larger size in deep 
water, and can be removed from the rocks with greater care. 

Dredging is also practised off the coast of Asia Minor. 

Sponges are prepared for the market by first exposing them 
to the air until the animal matter begins to decay. They are 
then washed, either by beating, by treading them with the feet, 
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or by exposing them to the action of the waves in so-called 
“crawls”’ or pens, until the skeletons are entirely freed of animal 
matter. They are then hung up to dry, baled, and sent to the 
market. Sometimes sponges are more quickly prepared by being 
bleached with chemicals. This gives them a very light color 
but impairs their quality. Sometimes when sold by weight 
they are adulterated with sand. 

Sponge-fishing has been carried on so unwisely and with so 
little thought for the future, that the supply has been steadily 
declining in recent years, and lately the governments of the 
various countries concerned, foreseeing the almost certain de- 
struction of the sponge industry, have attempted to regulate 
it in various ways and also to increase the supply by artificial 
propagation. : 

In Florida and Italy, more or less successful progress has been 
made, especially in the matter of sponge propagation. This is 
done in the winter season by choosing uninjured specimens and 
cutting them up into fine pieces about an inch square, on a 
board kept moist with sea-water. These “cuttings’’ are then 
placed on the ends of sharpened stakes held upright in a weighted 
wooden framework. This is sunk in a sheltered bay with a 
rocky bottom, free from mud, and protected from cold currents. 
If properly treated in this manner sponges will treble their size 
in a year and will be ready for the market in from five to six 


years. 

















The Editor regrets the occurrence of the following errors 
the Guide to the Local Collection of Birds, which 
necessity was printed in the absence of the author: 


88, 

go, 
138, 
143, 
143, 
145, 
145, 
149, 
150, 
152, 
152, 
159. 


175; 
179, 
183, 
184, 
187, 
188, 


Prefix the asterisk [%], indicating occurrence in Central 
Park, to the following species: 


Screech Owl, 

Northern Water-Thrush, 
Louisiana Water-Thrush, 
Yellow-breasted Chat, 
Wilson’s Thrush, 





Page 85, line 39 for Woodcocks read Woodcock. 
Black Gyrfalcon ? read Gyrfalcon. 
White Gyrfalcon 
** Therminieri 


- 


/ 
6 
5 
I 

28 

I 


37 for Kildeer 
14 ‘‘ pallitus 


14 
27 
21 


40 
11 
II 


25 


8 ‘* Hylocichla bicknelli read 
Hylocichla alicia bicknelli, 


ERRATA. 





Black Gyrfalcon. 
l herminiert. 


‘* Colurnicops 
5, omit ‘‘See group, third floor.’’ 
read Killdeer. 


Family ALCEDINIDAE. 
read — Family PICID. 
11 for Progue 


Kingfishers 
Woodpeckers. 
read Progne. 


‘* Steophaga *' 


Gray-cheeked Thrush, 
Olive-backed Thrush, 
Hermit Thrush, 
American Robin, 
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